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extent, as it has been protected by basaltic outflows or not. When so pro-
tected, the river flows through comparatively narrow canons. Where
the outflow i8 wanting, the valley of the river is wider, and the Loup
Fork formation remains as wide j.:;l':\.HS\f mesas which extend to the feet of
the mountain ranges, |

The age of these beds would have remained problematical but for the
fortunate discovery by Mr. Robert Seip, of the skull of a species of Ithi-
noceros of the typieal Loup Fork genus, Aphelopg, 1t is apparently the
A. Jossiger Cope, a species abundant in the Loup Fork beds of Kansas
and Nebraska. Tt was found near the mouth of Dry creek in a conglom-
erate bed of the formation.

[n the valley of the San Francisco the Loup Fork beds reach a thick-
ness of 500 feet, and econsist of sand, clayey sand, soft sandstone, and
conglomerates of larger and smaller pebbles of eruptive material, having
4 near resemblance to those of the region of Santa Fé.
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Recent collections from the formation above-named, include many finer
Specimens than have been previously obtained. Skulls of several species

In caleareous coneretions were received, so that their characters can be de-
veloped more fully than heretofore. I mention especially Deltathervum
Jundaminis ; Periptychus rhabdodon and . coarctatus ; Haplocanus (bned-
tus ; H. entoconus ; Anisonchus sectorius ; Protogonia plicifera ; Mioclwnus
ourgedus, M. ferox, M. subtrigonus and M. euspidatus, 8p. nov. Some gpecies
hitherto rarely seen, prove to be abundant, ag Hemuthleus kowdabevskianis,
Protogonia plicifera, Mioclenns mintmws and M. sublrigonus. With the
additional species now deseribed, the number of Mammnalia from the de-
posit of the Puerco epoch amounts to seventy-four species.

Dinymroris primus, Sp. NOV,

That the genus Didymictis existed during the Puerco epoch, hag been
already demonstrated by the discovery of the L. Aaydenwanus Cope. This
species is of aberrant form however, so that it remained to prove that the
typical form had appeared so early in Tertiary time. This is now shown
to have been the case by the discovery ol the present animal, which 18
allied to the D. leptomylus of the Wind River and Wasatch epochs.

The Didymietis primus is known from (two maxillary bones with teeth,

¥The " First Addition”’ appeared in the Proceedings of the Ameriean Philo-
Sophical Society for 1883, beginning at page bdH, Sinece that date I have described
in the Proceedings of the Philadelphia Academy, 1883, p. 168, the following spe-
cles : Periptychus conrvetatus, Pantolambda cavirictus, Zetodon gracilis (2. 0.) and
Conoryctes dilrigonus.
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and a part of a mandibular bone with the last two molars in place, all be-
loneing to different individuals. The inferior sectorial tooth is much like
that of the D. leptomylus, but the tubercular is only two-thirds as long, and
is not only absolutely, but relatively narrower posteriorly, It has the
usual three cusps in a reduced condition. In the first superior true molay
the external cusps are conical, and there is a small cusp between the ante-
rior one and the produced anterior angle of the crown, There 18 an ante-
rior intermediate tubercle, but no posterior one. The cingulum does not
extend all round the inferior base of the crown, as it does in 1), protenus.
The sectorial has a distinet anterior basal conic lobe. The infernal lobe 18
in transverse line with the last named, and is conical and not large.

Meagurements. M.

: : , . ANLErODOSICITIOL: « « ¢ o o von 6 . 0138
Diameter inferior sectorial { antero] :

L tran8Verse. «oeeeee .. SRS !5 ("

. - CanteronoSierIOr. & v v it . 0050
Diameter inferior tubercular WALELOPORLETIDY :

L A AT BV OIRO s s 0 oovic 5 e 500 0033

Depth of ramus at M. I..coonceveesassasssnsosans vees 0098

. 4 SR . [ anteroposterior, .. .0110
Diameter superior sectorial (No. 1) ’ | ‘.
Ltransverse. ....... 00060
{anteroposterior . 0050

Diameters superior sectorial (No. 2) L 0000
transverse .. ... 00

The fourth specimen is especially important as presenting almost the
entire dentition including eanines and incigors, and the anterior part of the
skull from the line of the coronoid process of the mandible. The specimen
shows that the species differs from the species of the Wasateh period with
oval inferior tubercular, in the absence of the posterior cutting lobe of the
third, and probably fourth inferior premolar. The corresponding superior
premolars are algo simple. The first premolars in both jaws are one-
rooted. The canines are long and acute, and are directed vertically. Both
have flat facets on their external (the only visible) faces : on the superior
canine I count four lateral, and one nearly anterior. On the inferior I see
three lateral and one nearly anterior. There are three small superior in-
cisors, of which the first is the largest, and has a subconical crown. The
infraorbital foramen is large, and is above the anterior border ot the supe-

rior sectorial.

Measurements, M.
Length of superior dental series to front of canine. .. ... 041
2 “ crown Of BUPCTIOr CANING «u v vvrasvvasvnessns 011
3 ‘C superior trae Mmolars.siesrsssvosgoosessiys . L0100
Depth of ramus at inferior sectorial. cocvviivnoiiiiaans L0090

In itg simple premolars this species agrees with the D. haydenianus, and
i more primitive than the Wasatch species.
TRIISODON RUSTICUS, 8§p. nov.

Founded on a portion of the mandible which supports the first two true
molars and part of the last premolar. The species is of the type of 1-

o

[



ol

kr.‘— - -

18583, 1 3]_ 1 [Cope,

levisanug, but 18 muelh larger. I give here a synopsis of the species of the
genus, 8o that its aflinities may be better understood. In general, the
genus Ihrigsodon is characterized by the rudimental character in the infe-
rior molars of the anterior cusp. It is thus like Zetops, but differs in having
the fourth premolar different from the true molars and like the premolars.
From Mioclenus it differs in having the anterior and posterior cusps of the
inferior molars unequal ; the anterior forming together an elevated crest
with two apices, while the posterior are low, and on the borders of a heel.

L. Cusps of inferior molars compressed.
Anterior cusp VELY. LOW & 5.00'>x's s o nis R A e e A R R 1 T\ quivirensis.
IL. Cusps of inferior molars not compressed.
Anterior cusp very low ; 1% rusticus ; 1. levisanus, and 1. asswrgens.
Anterior cusp as high as other anterior cusps to which it is closely united.
L. conidens and 7' lietlprinsanus.

In dimensions the 7' rusticus is about equal to the 7. quivirensis, thus
t‘.:\((xj_,*.c(lillg the other species excepting the 7. conidens. The interior ante-
FoT cusp 18 nearly as elevated as the exterior, and is united with it nearly
!,0 the apex ; the anterior cusp is a tubercle which projects forwards from
I8 anterior base. The heel of the tooth is wide, and is rounded poste-
riorly, and supports three tubercles, an external, a posterior and an inter-
nal, all in contact with each other. On the second true molar the internal
anterior tubercle presents a slightly projecting edge anteriorly and poste-
riorly, which bounds s shallow vertical groove of the masgs which repre-
sents their united bodies. This is not apparent in the first. The enamel
I8 smooth, but the animal is rather old.

Measwrements. M.

( anteroposterior . .....ooevvven con VIR

Diameters of m, i < transverse. . oeesues o, LR T L0068

(‘ vertiog] JInfront . ..., L0068

Lat heel...... e vees raghes

S‘ anteroposterior . cccevvrieinansas L0137
Dismeteors of m. 11 £ tranEVeTIBe, ceessssssin-vesanasee LY
FanterloTIY nsvcisi v 007

vertical
acll L BB S S R ow ieive s SULIGN

D. Baldwin, discoverer.,

r " .
'RITSODON ASSURGENS, Sp. Nov.

This is the least species of the genus, and resembles in its inferior denti-
tion the species of Diacodonr. It is very much larger than the D). alticuspis,
the larger species of that genus, which is found in the Wasatch formation

The 7. assurgens is known from a mandibular ramus which supports the
lagt four molars, the last premolar having lost its principal cusp. The
peculiarity of the true molars is seen in their generally more produced
character ; the anterior cusps are higher and the heels are longer, "I'he an_
terior cusp is very small and basal ; the principal anterior cugps are united
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to near their free summits. There are the usual low marginal tubercles on
the heels. That of the fourth premolar is a short simple edge.

Measurements. M.

Length of four molars on basis. .. .vveverrnnnenns b a T R ik Ut
P T ENree true YNOIATS « v eon s esve GRS I R

¥ T BECORC LY IO vs s 8500 oo & 515 areisle e o0 e 0t
Elevation of cusps of molars. s ceees ssnesecenssreioiesas 0045
Length of 188t t11e MOlAT. « o5 cosssvesssssas OB R 067
Width of last true molar.............. % &3 o0 6 ] s e ea s OBy
Klevation of last true molar in front..eee s, von. ... eoes A0BD

Found by D. Baldwin.

MIocrLmNUs ¢USPIDATUS, 8p. nov.,

The species of this genus known to me are, with the present one, nine
in number. They range in size from that of a rat (M. minimus) to that of
a wolt (M. ferox). The general osteological characters of the last named
species are best known, and are described in the Proceedings of the Amer-
ican Philosophical Society, 1883, p. 547. In two of the species the supe-
rior dental series only is more or less known, and one species rests on
mandibular dentition only. In the remaining seven species the dentition
of both jaws is more or less known. The species may be arranged in
groups as follows :

L. The posterior heel of the second inferior molar bordered by a curved
edge or crest., :

a. Posterior cingulum of superior true molars obsolete ; M. minimus.

aa., Posterior superior cingulum weak ; M. turgidus.

aaa, Yosterior superior cingulum large, angulate ; M. corrugatus ; M.
Teroa,

LL. The posterior heel of the second inferior molar supporting a cusp.

a, Posterior inner cugp of superior molars small, present on m. ii only ;
M. cuspidatus.

aa, Posterior inner cusp large, present on m, i and m, ii; premolars
small, M. subtrigonus ; premolars large, M. opisthacus (Hemithlows mili
olvm ).

[II. Second lower molar unknown. M. protogonioides, and M. mandib-
wulanrs.

The supposed M. baldwini, resembles closely the species of Hemithlews.

[t is probable that two genera are here included under the head of Mio-
cleenus. If the character is permanent, these will be distinguished as fol-
lows :

Third superior premolar with internal tubercle.......c.... ... Mioclenus.

Third superior premolar without internal tubercle.......... .. Oayelenus.

The species of Mioclenus are M. turgidus (type); and very probably
M. opisthacus, minimus and M. subtrigonus ; but the diagnostic tooth has
not been seen in them as yet. The species of Oxyclenus are : 0. cuspidatus

o~
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and 0. corrugatus ; and very probably, 0. ferox. The position of the M.
protogonioides, M. baldwing and M. mandibularis 18 uncertain, though the
last two are probably Oayelaeni.

The Mioelenus cuspidatus is distinguished among its congeners, by the
transverse character of its superior molar teeth, that is, by the relatively
smaller anteroposterior diameter as comparec with the transverse ; and by

the prominence and acuteness of their principal cusps. "T'hey thus stand
at the opposite extreme of the genus trom the M. turgedus, where the teeth
are characterized by the robustness and obtuseness of the cusps, although
in the triangular basis of the second superior molar they agree. "The ex-
ternal cusps are compressed cones, and in contact at the base ; the inter-
mediate tubercles are small and distinet. The internal cusp is large and
prominent. 'The base of the fourth premolar is T-shaped, and is as long
a8 wide, Tts internal and external cusps are well developed. The cingu-
lum of the true molars is complete all round on the last one, and on the
two others except at the internal base, where it is interrupted. The second
molar only digplays a posterior inner (fuberele of the cingulum, which 18
small, and does not give a truncate interior outline of the crown, charac-
teristic of M. opisthacus, M. ferox, etc, On the ms. 1 and ii, the cingulum 18
expanded at the external angles of the crown, most 8o anteriorly. ‘T'he an-
terior expansgion rises in a low cusp in the P-m, 1v. The enamel 18 smooth.
This species need only be compared with M. opisthacus and M. subtri-
gonus, which are of about the same size. Passing by the diflerences
already mentioned in the table, the fourth premolar has a difterent form
from that of the M opisthacns. Inthe latter it i8 narrower and more trans-
verse, and with larger conical cusps, much as in M. turgedus ; in the pres-
ent species it has the trilobate outline seen in M. subtrigonus. As to the
latter species, the teeth are wide, and the cusps smaller and separated
at the base, and the cingulum is crenate and lobate, in & manner quite
different from the smoothness and compactness of structure seen in the
M. cuspidatus.
Measurements. M.
Length of base of last four superior molars.......... vus ARG
A b “ three true Mmolar8.. seesvssnsssscessss U1

e, . ANLCTODOSLCTION &+ & v v v e v v e s v s 006G
Diameters of P-m. 1iv | an l

L A VOB, « o v eesssssyensanes 004
Diamaeters of m. . § ANLETOPOSIeTIOr s v v v e venraeannans . 006
transverse... .. N TP Y R AR e A WY

Diameters of m. ii/ anteroposterior , ... .. gy w iy hov el xS ORI
Liransverse. ..... AR e )

Diameters of m. i { dnteroposterior ...... e W R Ik L0045
L transverse . . ... .oe .. e R R AL e dd LW

D. Baldwin, discoverer.

GHRTACUS TRUNCATUS, 8p. nov.
ATt x 1) AT | =y s s L : |
The genus Okrivcuws m. was characterized in the Proceedings of the

PROC. AMER. PHILOS. 800, XXTI. 114, 2N. PRINTED JANUARY 17, 1884,
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Academy of Philadelphia, 1883, p. 80, and two species were mentioned,
C. pelvidens (type) and C. angulatus. The former of these is from the
Puerco, the latter from the Wasatch formation ; the former 18 the larger
species ; the latter quite small. I now add two species to the genus which
are intermediate in dimensions between those already known.

[. Posterior cingulum of superior molars with large tubercle,

Large species ; C. pelvidens ; small species, O\ runcalus.

[I. Posterior cingulum with small tuberele ; small species ; O. angulaius,
[II. Posterior ciugulum without tubercle; small species; €. sumplex.

In the . trunecatus the posterior singular (inner) tubercle reaches the
largest development, but i8 not present on the cingulum of the last supe-
rior molar. The anterior cingulum is weak on thaf tooth and on the first
true molar, but on the second it is thickened into a small anterior or
inner tubercle. This, with the posterior inner, gives the ¢crown a truncate
internal outline, ag ig also the case in the €. pelvidens. The intermediate
tubercles are distinet, and the external cusps are separate at the bage. An
external cingulum, The fourth premolar has a triangular base ; a single
compressed external cusp, and a small acutely conical internal one. "T'he
internal tuberele is small and acute on the third premolar. The second pre-
molar is small and probably one-rooted, and it is possible that there 18 no
first premolar. The canine is directed vertically downwards, and the base
of the crown 18 oval.

Besides the considerably smaller size, the posterior internal cusps are
relatively larger than in O, pelvidens.

Measurements. M.
Length of superior dental gseries including canine. ..... 059
Length of true molar SerieS. cvees e vses s o e e a0

: e [ BN LODORLBTIOT . c v o vsme s oessesas +OUE
Diameters P-m. il { POy ‘
JTTATIAVETRE: cisi cndmndvseibsveravas 0OUB
2 . . AN CTODOBL O O e v v ss b et ncss os s 004
Diameters PP-mn. 1v J ' _
| FI BV OB e e s biss v otvcesnssnesns JUOH
» | L | :li']t()].‘) )()Sl(zl‘i‘)l'. - -, » 2 » - " » . % » » » s » » » .()()5
Diameters M., 1i { l .
CTPADAV OIS s v e mniitsas see e as BOGA
. e { ANLETODOBL O IOT c tescnsnanoensemenss OGS
Diameters m. 1il ’ | |
P R arE Ry = e W e e L .. .00b

Two individuals from New Mexico. D. Baldwin.

CHRIACUS SIMPLEX, 8P. nOV,

This gpecies ig represented by a part of the left maxillary bone, which
supports the true molars except a part of the last one ; and by parts of the
mandible, with the first. and second true molarg, and perhaps one of the
premolars.  ‘The true molars are about the size of those of the O truncatus,
but of very different detailed structure, as already pointed out. "T'he pos-
terior cingulum is stronger than the anterior, but does not support a trace
of a cusgp, and they do not unite on the inner face of the crown. Ixternal
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cingulum present. Kxternal cusps rather smail, separate. Intermediate
cusps present ; V large and distinct.  Ename] smooth.

The inferior true molars support Vs; in the seccond the anterior is
smaller and is more elevated than the posterior. The latter is continued
as a raised posterior, and partly interior border of the heel, without promi-
nent cusp. The erown has a distinet external and a very faint internal
cingulum. In the supposed first true molar, the anterior V 18 more pro-
longed anteroposteriorly as in the corresponding tooth of Mioclaenus ferox,
ete,, and the fourth premolar of Phenacodus primavus. The anterior
cusp is the lowest, The heel supports three low cusps, of which the ex.
ternal hag a crescentic section, and the posterior is the smallest.

[t 18 probable but not certain that the fourth premolar has an internal
cusp, as the tooth, presumably this one, is injured at that point, should
the internal cusp be abgent, this species cannot be referred to Chriaeus.

Measurenents. M.
L(-‘llgl,‘lll of m.l['ml'im' A YUE NOLAYB s st anasscsssosseass e e JULBH

| L ( anteroposterior......... .00
Diameters of first true molars e N R,

, “ _{anteroposterior. ..... .0058
Diameters of second true molars \ g e
EPANBYVECTEO0. « ¢ ¢« 656 0¢ OO

: . ( anteroposterior......... 0034
Diameters of third true molar ,
L{ran8VerSe. . . cveneessaas 006
= . b ey | _( anteroposterior. . .005
Diameters of first inferior true molal s iy
iransverse . ..... L0085

Di ¢ Y tulatlont 1 f anteroposterior 00506
ineters of second inferior true moiar - .
| transverse., ... .004%5

D. Baldwin, discoverer.

TRICENTES CRASSICOLLIDENS, gen, et 8p. nov,

y B

Char. gen. Thig genus is Chriacus with only three premolars in the su-
perior, and probably inferior series. The canines are well developed, and
lateral in position, leaving space for small inc¢isors, thus diflering from the
genera of the Mizodectide, Mizodectes, Microsyops, and Cynodontomys, on the
one hand, and from Neerolemur on the other. It has, so far as Known, the
dental formula of several genera of typical Lemuridee, but differs from these
in the following points. The orbit is open posteriorly ; the inferior molars
have the anterior triangle of three eusps ; and the fourth inferior premolar
has an interior cusp. I have demonstrated the last mentioned characters
on the type, 7' erassicollidens only, but suspect its presence on some or all
of the other species. In their details the superior true molars are like those
ol Mioclenus, as distinguished from those of I’elycodus,

To this genus belongs the Mioclwnus subtrigonus, and probably, from the
small size of its fourth premolar, the M. bucewlentus. I add to these three
a fourth, 7% énwquidens, and remark that it is yet uncertain how many pre-
molars are present in the Juriaeus sgimplex. Should the latter possess
three only, it will be properly referred to Tricentes,




Cope.] 816 [Dee 7,

These species differ as follows :

[. Posterior cingulum of true molars i and ii, wide, rising into a small
Cusp.

i
:

Length of true molars, M. 0150, s s ecesevensnsaonnssossssCristicollidens.
LI. Posterior cingulum distinet, thickened inwards.
Length of true molars (m. ii inferential) 0175, crowns narrowed, trans-

- g R e T Rz o P P s e essttCCULENTUS.
Length of true molars 0170 : crowns quadrate. . o v venn . subtrigonus.*

- y .
Length of true molars .0135 ; crowns narrowed, tranSverse. ... oooes oess

(Chriacus) simplew.
LIL. Posterior cingulum weak, disappearing inwards.
Length of true molars .0105, crowns transverse except the third, which is
VORY BINALL: vivewsias e roamnsss o %% SN i swee wwens e ens s OREQUVIONS,
Char. Specif. The Tricentes erassicollidens i8 about the size of the
Chriacus truncatus and resembles it a good deal. The latter has, however,
a more transverse form of true molars, as compared with the present spe-
cles, where the form is subquadrate. In the present animal the premolars
are smaller, and if the third (second present) has an internal cusp, it is
much more insignificant than in the ¢ truncatus. These two species and
the Mioclenus opisthacus resemble each other in the similar size, and in the
true molars having the posterior inner cusp more distinet than in other gpe-
clies. They difler in the dimensions of their premolars, those of the A
opisthacus being the largest, and those of O, truncaius heing intermediate
in size. In the 7. erassicollidens the anterior cingulum is also distinet. The
external cusps are conie, and are well separated, and the internal V is dis-
tinct.  The internal cusp of the fourth premolar is small and compressed,
g0 a8 to be transverse. T'he base of the third premolar is triangular and
much longer than wide.  All the superior molars, except the first premo-
lar, are furnished with an external cingulum, which rises into a more or
less digtinet apex at its anterior and posterior angles. The first premolar
18 a simple cone. The alveolus of the canine tooth is of large size. The
last true molar ig not much reduced, and the first is asg large as the second.
This is not the case with the 7. buceulentus, where the first 18 congiderably
gmaller than the gecond.

Measurements. M.
Length of dental series to canine, exclusive. ........... 056
e ¥ (l i:"S‘(.l'l:LC I RN O L L B L I B B R T S B B o()()‘;
= “Premolar Series. coeee oo L ST RN N Bk IEED
4 SIINE MMOIAT BETIOE s s s anas b one cerifssissssscond +WLOY
; : [ ANLETOPOBLOTIOLr & & i cvessonna s v e ee AD0LR
Diameter of P-m. iv { I =
YRV e v e aons yanFe et v o caes 0042

*There may be two species contfounded under this name. A specimen figured
in Vol, 111 of the final (4to) Report of the Hayden Survey, Plate X X1V, 1, flg, 4,
nas four interior premolars, all gimple,

s
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Measurements. M.
Ninmater ol M.44 ANteroPOSEIIOr. o v ussn st saonsenssse UDHB
ik | l. IrANSVEr8C . .o 606688 24as B o o ane L RIRISL
Diameter of M. iii f :1nlt:l'('»l,)(‘)ﬂt(*rim‘ N A vyt v A ST O
| A L {ITANSVOrSe. « v ves sy L TR B s e st

A pair of mandibular rami, found on the same day, and at or near the
same place, probably belong to the same species, if not to the same animal,
they support all the teeth, but only the P-m 1v and the M. 1 and n have
yet been disengaged from the matrix. The P-m. iv is rather large and
robust, and has a short wide heel, and an anterior cusp which leaves the
main cusps half way to the apex, or at the same elevation as the internal
cusp. The anterior three cusps of the true molars are elevated above the
heel, and the anterior is nearly median, forms no blade with external ante-
rior, and is smaller than the anterior internal cusp. The heel is well de-
veloped, and its borders rise in two obtuse open Vg, whoge apices look away
from each other. 'The internal supports two cusps, the external, but one.
No cingula ; enamel smooth.

Measwrements of inferior teeth. M.
[ anteroposterior ... ... e Bie kv en-se UG

Diameters of P-m. 1v - £
L BT BB s te ais ik bivsnaddoseis 025

Diameters of m. ii (anleroPosSterior,. , « s rssnnssisss U030
¥ ¥ | CETADBYELBE: o.v v s vy eisle s s sHUBY
Length of bases of m. 1and m. 1 o.oasvnnen, BT P 1 F ¢

From Upper Puerco ; D. Baldwin.

. o
IRICENTES INBQUIDENS, 8p. DOV,

This species is represented by two mutilated crania, obtained on the
same day and near the same loeality as the preeeding species. One of
these, which T select as type, embraces the muzzle and palate anterior to
the posterior border of the maxillary bone.

Besides its inferior size, other charancters distinguish this species. The
simplicity of the superior molars is seen in no other, and the very reduced
81z¢ of the third superior molar is not found in any of its allies. This is
correlated with an oblique reduetion of the maxillary bone behind, which
gives the second true molar an oblique external border instead of the longi.
tudinal one seen in the other species.  The external cusps of the molars
are .(:(mi(:, and are not in contact at the base. The internal cusp is also
conie, :.m(l I8 larger than the external, The internal eusp of the fourth pre-
molar is large. Tt is probablé that the third premolar supports an internal
(.",u..\'p, a9 !,h(e Crown base is as wide as long, The premolars are spaced in
HnH.s]‘wc]('s, a8 in the last, but the diastems is shorter than in the 7. erassi-
t’nll'adf:’ux, not exceeding the premolar interspaces. The external cingulum
18 quite weak., The canine alveolus is large., The incisors are wanting,
but the premaxillary region is wide. The inferior dentition is unknown.
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Measurements of superior tecth. M.

Length of dental series, including canine....... ... L0RT2
o from canine to m. 1, exclusive . .... e R R L0130
Length of true molar series. . ....... R A, KO e L1
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Upper Puerco ; D. Baldwin.

INDRODON MALARIS, gen. et 8p. nov.

Char. gen. Family Anaptomorphide, suborder perhaps Lemuroidea, as
indicated by the dentition only. It differs from Anaptomorphus in three
points, First, there are three superior incisors : second, the first (third)
premolar has no internal lobe; and third, there 18 a distinet posterior in-
ternal tubercle on the first and second superior molars,

The animals of the Eocene period of the family of the Adapide, may be-
long to the Lemuroidea, but the evidence which 1 have derived from the
feet of Pelycodus® has led me to refer themt to the Insectivorous division
of the Bunotheria, to the neighborhood of the Tupwide and Erinaceid:e.
At the same time I retained provisionally the genera with three and two
superior premolars in the suborder Lemuroidea, although the foot struc-
ture of these extinet genera is yet unknown. Ialso indadvertently defined
the Lemuroidea as having quadrituberculate superior molars, a character
which I well knew to be wanting in various extinct and recent gener:
where they are tritubercular. Two families were proposedyt for the locene

lemuroids, which are defined as follows :

Superior premolars thre€.cveee i viiseaieiiiiiinnes SR M Maizodectudee.
- - BB+ s s o ae vm bk bt B a b ¢4 e s a A THEDIOMOTPRTN®,

The genera of the first named family arve defined as follows :
I. Clanine teeth large and lateral, well separated.
Pirst superior premolar without internal lobe ; superior true
molars tritubercular with cingulo, ceeeervrcsanscasnansans Lricentes.

I1. Canine teeth median in position or much reduced in size.

¢. Last inferior premolar without internal tubercle.
[nferior premolars all one-rooted ; canine and incigor small. . Neerolemur. |

* Report of U, 8. G, G, Survey W, of 100th Mer., G. M. Wheeler, iv, p. 140,
FProceedines Academy Natural Sciences of Philadelphlia, 1883, p. 18=-80,
l 'ilhol Rech, Phosph, Quercy.
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First premolars only one-rooted : canine small ; incisor Very

l}‘)rQ'(‘. et S A A RE T e X TR O PP e e NN N IR N R e S 8 " 8w 11,,.01'(’(1(‘(’{(.80*

aa, Last inferior premolar with internal tubercle.

A very large t canine ; first premolar only, one-rooted.......Microsyops.}

A very large ? canine ; first and second premolars both one-
rooted, .......

R P SR w g Sy cunse onns Cynodontomys. 1
The genera of A.nn.ptom()rphidm, which on dental characters includes
Indrodon, differ as follows
%, Inecisors three.
First superior incisor without inner lobe ; posterior inner tu-
bercie present on first and BeCond tubercle.. v oo coaes s nsdtdrodon.
aa. Inecisors two.
First superior incisor with' inner lobe , NO posterior inner

tubercle on superior molars ... .. e e R R Anaptomorplius.

The superior dental formula of Indrodon is T, & ; C. ¥ ; P-m, 2; M. 3.
The canine is compressed and acute ; the third premolar is compressed

conic, and has two roots. The fourth premolar has but one external cusp.

The external cusps of the true molars are conic and acute, and are con-

nected with the internal cusp by ridges which form a V. Posterior inner
cusp distinet on ms. i and ii, a part of the posterior cingulum. Intermedi-
ate tubercles present, small. The superior incisors are well developed,
and display no tendency towards the rodent type.
adheres to the skull, and may belong to the

the last two molars.

A portion of lower jaw
same animal, It supports
These have two anterior, dpposite, approximated
cusps. The heel of the penultimate molar is rather large, and has a raised
edge, which develops low tubercles at the angles.

Char. Specif. The first and third superior incisors are a little larger
than the second. Canine preceded and followed by diastemata, cach of
which is 1.5 times as long as the long diameter of the base of the crown.
Premolars separated from each other and from the first true molar by in-
terspaces half as long as the diastema, Neither tooth has any basal
tubercles, but the posterior has a weak external cingulum, which is
stronger posteriorly. The internal cusp of the same tooth e anterior, 18
acute and elevated. The guperior true molars have s strong external
cingulum, which rises into a small tubercle opposite the

space between the
external principal cusps,

Of the latter, the anterior is a l1ttle more conie
than the posterior, and both are well within the external border. On the

last molar, the posterior external CUsp 18 continuoug with the external in-

termediate tubercle, and forms a cutting edge within the

posterior margin
of the c¢rown,

The posterior inner tubercle is rather large, and projects

further inwards than the apex of tne anterior V on the second true molar,

but not so far as in the species of Anisonehus and Haploconus.
*Proceedings American Philosophical Soelety, 1883, P, H59.

e s
t Leldy Report U, 8. Geol. survey, Terrs. 1
Cope, I'al. Bull, No. 34,
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The surface of the eranium is too much obscured by cracks and films of
matrix to permit a view of the sutures and foramina. The face is wide, as
the posterior part of the maxillary and the malar bone are expanded out-
wards, I have not yet been able to ascertain the condition of the orbit
posteriorly. The mandibular ramus 18 rather slender.

Measurenents. M.
Lengath of dental series from posterior base of 1iii. .... 0248
‘. ““ hases of superior Incisors. ... .. i3 A Jeiwrante, $BUBD
e from & 1L 10 P, 111, eXCIUBIVE, s wic o s.nesib creeiss L0074
F) of premolarg on maxillary bone...veeeeenes.s 060
2 3 ]):‘n\"('- ()r’ I)"‘l. iii ............... ST B - Y ivebh 89 % o()‘):\)—'()
“ :‘ ],-ll.,o iV ......... B8 eSS D' A mE Y &S e e .(]‘)BH
.\\'I.i‘l ‘Il “ “ - s » " » » . " » » - » . " »» » 2 = » » . » » » 0()‘ ’:;H
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Diameters m. ii |
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Diameters inferior m. ii J | 0t :
L D BV B LED: « s ddis v bicsea cee L0030
Depth of ramus mandibuli at m. ii..... B R e At B3 L0070

The skull is about the size of that of the Bassaris astuta. 1. Baldwin,
discoverer.

The discovery of this type in the Puerco formation is a fact of interest.
In the shortening of its dental geries it is the most specialized genus of
the epoch, while the forms of its true molars are like those of the simpler
Creodonta, and more gpecialized than those of Anaplomorphus, and the
lemurs generally. In the simplicity of its premolars, however, it main-
taing the general character of the Puerco fauna, and is more primitive
than the formg jus! named. Its nearest ally of the Puerco yet known
15 C'hriceus.

ANISONCHUS AGAPETILLUS, 8D, NOv,

T'his species is founded on parts of six mandibular rami, none of which
has more than four continnous molars in position, including the last. It i
not entirely certain that these bhelong to a species of Anisonchus, hecause
the superior molar teeth by which that genus is digtinguished from Haplo-
conus and Hemithlews, are wanting. The inferior molars have the ante-
rior inner cusp moderately well developed, ag in Anisonchus gillianus.

The crowns of the true molars consist of two Vs ; of which the posterior
base of the posterior one, is rendered il'rv},:jllln.l‘ ])‘y the presence of a small
posterior median tubertle. OF the anterior pair of cuspd, the external is a
little the more elevated, and the internal is8 more elevated than any of the
posterior ones. ‘T'he internal posterior as well ag the external posterior

—— —
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Cusp has a V-shaped section, because its anterior border is continued as an
oblique ridge to the base of the anterior iternal cusp. Internal cingular
none ; a slight one on the external base of the large anterior external
cusp. The heel of the third true molar is well developed, and rises into
anl acute cusp. That of the fourth premolar is short and flat. The anterior
cusp of the same is basal and rudimental. This tooth is not enlarged as is
usually the ease in the Periptyehide, and it first here differs {from these
animals, and agirees with the unguiculate types in that its lateral faces are

unequally convex, |
Measurements. M.
Length of last four molars on base, ........ TR R Pt ()
£ O DTN AR v e b e o on T Ry 0035
Elevation of ¢ R vueles e JOUBS
Length of second true molar. . . . Py 0 o1 W E TS S L0051
Width 4 64 = ERTERLERLY sv v v e viaa S T | )
hength of fhilrd, (e e T e Stk de 004
Width ké & 2 D A o Unaices one WS
Depth of ramus at HECONA U MIOTAT. & o oo v s s on o 00T

ANISONCHUS COPHATER, 8p. nov.

A mandibular ramus stupporting three molarg, two of them true, is all
that 1 have seen of this species,  Its proportions are the same as those of
the A, agapetillug, that is, much smaller than the 4. gullianus, and the
single premolar is much more like that of other species of the genus. The
true molars differ from those of the A. agapetiliug in two strong characters.
Mirst, the internal posterior cusp is inside the r'im of the heel of the crown,

that is, outside the bm'(l(_-.ring e¢dge, and is therefore very distinet from the

posterior median cusp, Tt is a sharp cone : secondly, there is a cingulum
extending from this cusp round the internsa

cusp. ‘I'here is also one at the hase of the o
tinues to the heel only on the last inferior molar. The posterior licel is rela-
tively wider, and the anterior V relatively more contractod.
agapeteiius.  The anterior tubercle is moderat
base of the anterior V. Tle third o
larger than the true molars.
anterior basal tuberele.

I base of the internal anterior
xXternal anterior cusp, which con-

than in the A.
'y developed at the anterior
U fourth premolar is equilateral, and
Lt has a short apiculate heel, and a rudimental

Measurements. M.
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Diameters of Pom. iii or iv vertical (restored apex),.. .0040
(.‘ t.l'u'“HV('II'HU. L AR B R I b N N e .()()‘.\):

D. Baldwin, discoverer.

UHIROX PLICATUS, gen, of SP. nov,

Char. gen. These are known from three superior molars : viz : the last

PROC, AMER. PHILOS. 80C, XXT. 114. 20. PRINTED JANUARY 28, 1884.
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premolar, and the second and third true molars. The fourth premolar has
lwo external, and one internal cusps, and the true molars have four cusps
each. The cusps are of peculiar form. The second true molar resembles
a convex body which has been divided by two cuts at right angles to each
other, from which the quarters thus produced have spread away from each
other subequally, The external faces of the cusps are convex. The
apices are acute. The last superior molar is larger anteroposteriorly than
transversely. The fourth premolar (supposed) is two-rooted.

These molar teeth remind one of the inferior molars of Ptilodus, through
they differ much from them. The genus 18 probably nearer to Catopsals,
and belongs to the Marsupial order. The presence of only two series of
cusps in the superior molars, distinguishes it from these genera, which
have presumably three series of such cusps. Lemoine has shown this to
be the case in Neoplagiaulaw.

Char. specif. 'The external cusps of the fourth premolar are flattened
on the external side, and lean a little inwards. The internal cusp (proba-
bly homologically the anterior) is opposite the anterior external, and
has a convex internal face, Its apex is acute and compressed ; the apices
of the external cusps are trihedral and acute.

The cusps of the second true molars are more widely separated trans-
versely than anteroposteriorly ; that is, the longitudinal fissure is wider
than the transverse. The apices are all acute, the internal trihedral, the
external more compressed.

The transverse diameter of the last true molar is smaller than that of
the second true molar, while the longitudinal is nearly the same. The
crown projects convexly posterior to the posterior pair, and there is a small
tubercle at the anterior base of the external anterior cusp.

None of the teeth préserved digplay cingula, The bages of the crown
are smooth, but the cusps are sharply and finely parallel-grooved on their
external faces.

Measurements. M.
(ANterOPORteTIOr, « vy caeesssunas 0080
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D. Baldwin, discoverer.

CATOPSALIS FISSIDENS, Sp. nov,
This Marsupial is represented by a portion of the lower jaw which sup-
portg the molar teeth. The first, which is probably the fourth premolar, is
represented only by its gingle root, which fills a round alveolus near the
antérior base of the first true molar.
In size this species is intermediate between the small €. foliaius and the
large O, pollwe. The first molar is the longer and narrower, and the

'
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second the shorter and wider, as in the known gpecics. The first molar
differs from that of both the latter, in having the tubercles of one side sepa-
rated nearly to the base. These tubercles are conic, and not flattened as
in O, folintus and ¢. polluz, and the two rows are separated by a distinet
valley, as in the first named. There are five tubercles on one side, and four
on the other side of the crown, and in addition, two small cusps at the an-
terior extremity of each row, and another at the posterior extremity of one
of the rows. These additiona) cusplets are not present in the other species.

The iast molar is relatively wider than in the other gspecies. Its crown
§ a good deal worn, but there are probably more than two rows of tuber-
cles, ag there are some appendicular rows on one side of the crown at least.

1

Measurements. M.
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The Upper Puerco ; D. Baldwin.

(GENERAL REMARKS ON THE CHARACTERS OF THE MAMMALIA OF THE

Puerco ErocwH.

I have already called attention to the fact that the Mammalia of the
DAt S A A , ‘ .
Puerco epoch POSSess, with but few e

Xxceptions, superior molar teeth whose
crowns include only three of the

component tubercles of the normal
mammalian molar. in a condition of full development.® In the number

of 8pecies of supposed placentals now kEnown, sixty-seven, the proportion

of species (1), with quadrituberculate superior molars is even smaller,

being only four to sixty-three, The premolars display equally primitive
char

acters, and to these I wish now to draw attention.

9 m ’ ' . \ _ Py
<. The presence of two internal tubercles of the fourth superior pre-

molar is unknown ag yet in the fauna.

. rn S _ 3

a9+ The presence of two external cusps of the same tooth is known or
inferred in only five species in the sixty-seven, and in two of the five it is
of reduced size.

rn - » .
4, The presence of one internal cusp of the fourth superior premolar is
demonstrated or inferred in all of the placental species.

Y St " : -y _+% .
9. The presence of the internal cusp of the third superior premolar ig,

on the other hand, only demonstrated in twenty-two species. In seven-
teen it is wanting,

Referring to the inferior premolars ;
0. No species presents an internal cusp of the third premolar.

7. An internal cusp of the fourth

premolar is present in only fourteen
species,

In twenty-nine species it is certainly wanting. .

* Proceedings of the American

Philosophical Society, 1883, 562. American
Naturalist, 1888, 407.
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8. In no species of this formation is the fourth inferior premolar like a
molar tooth.

[t is thus evident that the dentition of the mammalia of the Puerco
fauna presents a much greater degree of simplicity than does that of the
species of any of the later Eocene or other age. This result coincides
with the results T have already obtained from a study of the structure of
the feet, ete.® These may be summarized again as follows:

[. The species in which the number of toes is known, have them 5-9.

2. Those in which the feet are known are plantigrade,

3. No species is known to have interlocking carpal and tarsal bones,
excepting the two species of Pantolambde (carpus unknown).

4. No species is known to have well grooved astragalus (its presence is
inferred in two gpecies of [issacus).

5. No species is known to have a faceted radius or ulno-radius, adapted
to the separate carpal bones of the proximal row,

6. In no species is the tongue in the metapodio-phalangeal jointg devel-
oped on the front of the metapodial bones,

7. The zygapophyses where known are all flat, except in some species
(probably all) of Oxyclenus, where they are simply convex-coneave, and
not doubly so.

On the Trituberculate Type of Molar Tooth in the Mammalic. By K. 1.
Cope.
(Read before the American Philosophical Society, December 7, 1555.)

[t is now apparent that the type of superior molar tooth which pre-
dominated during the Puerco epoech was triangular or tritubercular ; that
is, with two external and one internal tubercles.t Thus, of sixty-seven
species of placental mammalia of which the superior molars are known,
all but four have three tubercles of the erown, and of the remaining sixty-
five, all are triangular, excepting those of three species of Periptychus, and
three of Conoryetes, which have a small supplementary lobe on each side
of the median principal inner tubercle.

This fact is important as indicating the mede of development of the
various types of superior molar teeth, on which we have not heretotore
had clear light, In the first place, this type of molar exists to-day only in
the insectivorous and earnivorous Marsupialia ; in the Creodonta, and the
tubercular molars of such Carnivora as possess them (excepting the plan-
tierades). In the Ungulates its persistence is to be found in the molars of
the Coryphodontidie of the Wasateh,and Dinocerata of the Bridger Focenes.
In later epochs it is occasionally seen only in the last superior molar,

It is also evident that the quadritubercular molar is derived from the tri-
tubercular by the addition of a lobe of the inner part of a cingulum of the

-y -

* American Naturalist, 1883, p. 1056 ; Science, 1883, p, 275.
t See American Naturalist, April, 1855, p. 407,



